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anniversary of its precursor, the Canada-U.S. Free Trade Agreement (CUSFTA). These agreements have been exceptionally successful in promoting trade and financial flows between the two countries over the years, yielding one of the world's largest bilateral trade and bilateral direct investment relationships (USTR, 2003) .
Some observers in Canada have recently called for deeper integration with the United States in order to eliminate remaining barriers to trade. The most ambitious proposals include calls for a "grand bargain," which would couple security and defense-related policies with deeper trade integration, possibly in the context of a customs union or common market (Dobson, 2002) . Similarly, some proposals have included calls for a monetary union with the United States (Courchene, 2003) . There have also been some more modest and immediately practical proposals, involving suggestions for greater effort toward harmonizing rules, standards, and regulations, in order to reduce the extent to which these arrangements impede trade and efficiency (Goldfarb, 2003) .
However, other observers have questioned the merits of these proposals and argued that further economic integration with the United States might not be in the best interest of Canada. In particular, they claim that increased economic integration between the Canadian and U.S. economies has not contributed to reducing Canada's dependence on natural resources and to narrowing the labor productivity gap between the two countries (Jackson, 2003a and 2003b) . Moreover, they argue that a customs union with the United States would imply giving up an independent trade policy, which might have an adverse impact on Canada's broader trade policy priorities.
In order to shed some light on the debate about the future direction of economic integration, this paper analyzes the impact of major Canada-U.S. trade agreements on the dynamics of business cycles and productivity. In particular, the paper addresses the following questions: First, what has been the impact of the major trade agreements on trade and financial flows between the two countries? Second, what has been the effect of increased economic linkages on the comovement of business cycles in Canada and the United States? Third, how has the economic integration affected the labor productivity gap between the two economies?
Canada and the Unites States have taken important steps to promote economic linkages during the past four decades. Section II reviews the key provisions of major trade agreements signed by Canada and the Unites States. The 1965 Canada-U.S. auto pact freed cross-border trade in the sector, and led to a significant growth of Canadian auto industry. In 1989, CUSFTA expanded the coverage of tariff-free trade to almost all sectors, and in 1994, NAFTA broadened the scope of the CUSFTA by including Mexico. The CUSFTA and NAFTA were groundbreaking, in so far as they covered a broad range of sectors, including services and investment, and introduced a unique dispute settlement mechanism.
Isolating the impact of these agreements on the economies of Canada and the United States is a difficult exercise, as various other major factors have affected these countries over the past two decades. Among these factors are the increases in global trade and finance flows during this period, and the different business cycles and economic policies that were implemented in the two countries. For example, after an unprecedented expansion in the 1990s, the U.S. economy went into a recession in 2001 and remained sluggish until mid-2003. In contrast, Canada has enjoyed a prolonged expansionary period since the late 1990s, after the macroeconomic and structural adjustment earlier in the decade. In order to account for these factors and to provide for a comprehensive assessment of the effects of the trade agreements on Canadian business cycle and productivity dynamics, the paper documents several stylized facts, employs a variety of econometric methods, and reviews the results of recent research.
Section III examines the impact of the major agreements on trade and financial flows in Canada.
2 In particular, the CUSFTA and NAFTA have been associated with substantial increases in trade and financial flows between the two countries. The inception of CUSFTA also affected the dynamics of national and regional trade flows. With exports to the United States rising much faster than imports, the contribution of net exports to Canadian GDP growth rose rapidly. In addition, after CUSFTA the average share of international trade in provincial GDP increased much faster than that of interprovincial trade.
In Section IV, the extent to which there has been an effect on the comovement of Canada-U.S. business cycles is studied. Increased trade and financial linkages led to significant changes in the dynamics of business cycles in Canada. Canada-U.S. business cycles have become more synchronized and the rapid growth of intra-industry trade has also contributed to greater cross-country correlations of investment and imports. This section also employs a dynamic latent factor model to examine the role of common, countryspecific, and idiosyncratic factors in driving business cycles in Canada and the United States. The estimation results indicate that, although the common factor has played an increased role in explaining business cycles in Canada and the United States since the early 1980s, country-specific and idiosyncratic factors remain important in Canada.
Section V analyzes the impact of economic integration on the labor productivity gap between the two countries. The results indicate that the widening labor productivity gap between the two economies over the 1990s is mainly a reflection of the different evolution of the two countries' industrial structure. However, the negative impact from the different industry specialization between the two countries does not seem to be related to the increased trade integration of Canada and the United States over the 1990s. The increased economic integration with the United States has allowed Canadian firms to benefit from economies of scale and technology transfers, something that appears to have positively contributed to their productivity performance.
Section 6 concludes with a brief summary of the results and policy implications. The results indicate that economic integration has been associated with a significant increase in business cycle synchronicity, and with convergence in total factor productivity. At the same time, however, the different industrial structure of the two economies implies that they remain subject to substantial country-specific shocks. Differences in industrial structure also have prevented convergence in aggregate labor productivity. Although these findings would seem to weigh against moving toward a monetary union, they also suggest that substantial benefits could be reaped from further reducing the remaining barriers to trade.
II. TRADE AGREEMENTS BETWEEN CANADA AND THE UNITED STATES
An important step toward promoting Canada-U.S. trade linkages was the 1965 Canada-U.S. auto pact. Prior to the auto pact, tariffs on cross-border trade in automotive products were high-roughly 7½ percent in Canada and 17½ percent in the United States. The pact eliminated all tariffs faced by producers and led to a significant growth in the Canadian auto industry-the industry became highly integrated with the U.S. industry and transportation equipment became Canada's largest export to the United States (Hummels, Rapaport, and Yi, 1998) .
The 1989 Canada-U.S. Free Trade Agreement (CUSFTA) introduced free trade in almost all sectors. CUSFTA eliminated most tariffs and other trade barriers in its first ten years, with the average Canadian tariff on manufacturing imports from the United States falling from 3 percent in 1989 to almost zero in 2001, and the average U.S. tariff on imports from Canada falling from around 4.5 percent to 0.5 percent during the same period (Figures 1 and 2 ). The agreement gave considerable preferential tariff advantage to the other country, since tariffs on imports from third countries remained relatively higher. In addition, CUSFTA substantially reduced nontariff barriers, provided ground rules covering trade in services and investment, and included various dispute settlement mechanisms (USITC, 2003) .
The 1994 North American Free Trade Agreement (NAFTA) represented a further milestone.
3 NAFTA created the world's largest free trade area in terms of total gross domestic product (GDP) and it is the second largest, in terms of total trade volume, after the European Union. In 2002, total GDP of NAFTA members was more than 25 percent larger than that of the European Union. Exports (imports) of the European Union constituted roughly 38 (35) percent of world exports (imports) while exports (imports) of NAFTA accounted for about 18 (25) percent (DFAIT, 2003) . In addition, NAFTA was the first comprehensive free trade agreement between advanced countries and a developing economy (Mexico).
NAFTA expanded various provisions of CUSFTA and broadened the scope of the agreement by including Mexico. 4 It eliminated the majority of tariffs and other trade barriers in its first ten years and will have phased out most remaining tariffs by 2008 (see Hufbauer and Schott, 1992, and USITC, 2003) . Moreover, building on the provisions of CUSFTA, NAFTA included various provisions covering investment flows, financial services, government purchases, and protection of intellectual property rights. For example, NAFTA removed many investment barriers and included clauses protecting the rights of direct investors. NAFTA's financial services provisions covered banking, insurance, and securities industries and provided the right of establishment in these industries, subject to some exceptions. Government procurement provisions of NAFTA eliminated "Buy National" restrictions on the majority of nondefense goods and services that were supplied by firms in North America to the federal and state governments of the member countries. NAFTA also established comprehensive standards for the protection and enforcement of intellectual property rights in the member countries.
In addition, NAFTA introduced unique mechanisms for settlement of disputes and included side agreements covering labor and environmental issues. In particular, NAFTA established processes dealing with various issues including appeals of antidumping and countervailing duty determinations; resolution of investor-state disputes; and private commercial disputes.
5 NAFTA included two important side agreements: the North American Agreement on Labor Cooperation, aimed at promoting enforcement of domestic labor laws; and the North American Agreement on Environmental Cooperation, established to ensure that trade liberalization and environment goals were mutually supportive.
However, some sensitive sectors were still protected under NAFTA. For example, NAFTA set out separate agricultural market access requirements between Mexico and the United States, and between Mexico and Canada. When considered in combination with the CUSFTA, these provisions established three separate bilateral agreements on agriculture. In addition, NAFTA included comprehensive rules of origin requirements and products must generally be wholly produced in North America or originate in a member country to qualify for NAFTA preferences. Moreover, NAFTA contained safeguard clauses covering import surges from the member countries.
III. DYNAMICS OF TRADE AND FINANCIAL FLOWS

A. Growth of Trade Flows
Trade flows between Canada and the United States increased significantly after the advent of CUSFTA. Canada's merchandise trade (the sum of exports and imports) to the United States more than doubled in U.S. dollar terms over the period 1988-2002 and trade with the United States, on average, grew more than two times faster than GDP after the inception of CUSFTA (Figure 3a) . During the same period, the share of exports to the United States rose from around 30 percent of GDP to as high as 55 percent of GDP (Figure 3b ). By 2002, roughly 90 percent of Canadian merchandise exports were directed to the United States, a 17 percentage point increase from 1988 ( Figure 3c ). By contrast, the share of Canadian imports from the United States remained roughly unchanged at around 65 percent during the same period.
The product mix of Canada-U.S. trade also shifted. Although transportation equipment along with machinery and electronics continued to represent a significant fraction of Canada's total trade with the United States, their importance decreased during the period 1989-92 (Table 1) . Notably, the share of Canada's exports to the United States associated with primary sectors, including metals and minerals and wood and pulp, also declined somewhat, with sharp increases in apparel and textiles and special transactions (DFAIT, 2003) . These trends were accompanied by a significant increase in the share of Canada's exports from the agriculture and oil sectors, and to a lesser extent, the manufacturing and service sectors being directed to the United States (Figure 3d ).
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The inception of CUSFTA also had important national and regional effects in Canada. With exports to the United States rising much faster than imports, the contribution of net exports to GDP growth jumped from about zero during the period 1973-88 to about 0.75 percentage points after the introduction of CUSFTA (Figure 4a ).The growth in trade appeared to favor those regions-British Columbia, the Prairies, and the Atlantic regionwhich previously had relatively weak ties to the U.S. market (Figure 4b ). These regions saw a sharp jump in the share of their exports being directed to the United States, narrowing the gap with Ontario and Quebec, which had already enjoyed strong trade links to the United States (Figure 4c ).
The importance of geographical change in Canadian trade patterns from the traditional east-west trading axis to the international north-south trading one is also emphasized by recent research. In particular, the average share of international trade in provincial GDP increased much faster than that of interprovincial trade after the inception of CUSFTA, and rose from 42 percent in 1991 to 75 percent in 2000 (Courchene, 2003) . For Quebec and Ontario especially, the relative importance of international trade rose tremendously during the 1990s as the United States market became increasingly more important. In particular, Ontario's exports to the United States rose from 25 percent of its GDP in 1989 to almost 50 percent in 2001.
Some recent studies examine the changes in the dynamics of regional trade flows using various gravity models. For example, Wall (2003) studies bilateral trade flows among the NAFTA members using a gravity model. He concludes that NAFTA resulted in a large increase in the trade volume between Central Canada (Ontario and Quebec) and the United States during the 1993-97 period. However, his results also suggest that NAFTA led to a decrease in the amount of trade between Eastern Canada (New Brunswick, Newfoundland, Nova Scotia, and Prince Edward Island), while its impact on the trade flows from Western Canada (Alberta, British Columbia, Manitoba, and Saskatchewan) to the United States was relatively minor. Gu and Sawchuk (2001) study the changes in regional trade flows between Canada and the United States over the period 1990-98 employing a gravity model which accounts for the effects associated with market size and distance. They document that regional trade flows with the United States rose by 6.7 percent per year for Ontario, 5.3 percent for Quebec, 5 percent for the Prairies, and 4.7 percent for Atlantic Canada during this period.
Recent research also confirms the significant impact of CUSFTA on Canada-U.S. trade flows. Clausing (2001) analyzes the effect of CUSFTA on commodity-level tariff rates and concludes that more than half of the increase in Canada's exports to the United States during 1989-94 was due to the agreement. Romalis (2002) examines the impact of tariff preference associated with CUSFTA and NAFTA on the trade flows between the member countries and confirms that CUSFTA has had a large impact on Canada's trade share with the United States. Wall (2003) employs a gravity framework and finds that NAFTA accounts for roughly 50 percent of the increase in the exports of Canada to the United States and approximately 25 percent of the increase in Canadian imports from the United States. Clausing (2001) concludes that the agreement did not result in any sizeable trade diversion, i.e., the expansion of trade was not at the expense of other countries, while Romalis (2002) and Wall (2003) argue that the agreements induced trade diversion. Schwanen (1997) compares trade in sectors that were liberalized after CUSFTA and NAFTA with others and concludes that exports of Canada to the United States in these sectors rose by 139 percent and by only 64 percent in other sectors. Trefler (2001) and Head and Reis (2003) find that CUSFTA appeared to have a positive impact on trade flows. Krueger (1999 Krueger ( , 2000 also documents that there has been a substantial increase in trade flows between Canada and the United States after NAFTA.
B. Changes in the Nature of Trade
Canada's trade appears to have become more geared toward manufactured goods as a result of the boom in Canada-U.S. trade linkages. The share of manufactures in total exports rose from less than 33 percent in 1960 to roughly 63 percent in 2001, with a correspondingly less prominent role played by agriculture and fuels ( Table 2 ). The share of manufacturing imports also increased from less than 70 percent in 1960 to roughly 83 percent in 2001. Moreover, over the second half of the 1990s, Canada's tradable sector seems to have evolved rapidly in the direction of high-tech producing sectors. In particular, while it remains lower than in the United States, Canada's ICT-producing sector has increased its share of aggregate GDP over this period (Table 3) .
Recent research analyzes the changes in the dynamics of sectoral trade flows between the two countries. For example, Gu and Sawchuk (2001) study the contributions of various sectors to the increase in trade flows between Canada and the United States. They find that the two high-tech industries, i.e., electronic equipment and industrial machinery, along with the motor vehicles industry accounted for half of the increase in Canada's trade flows with the United States during the period 1990-98. Their results also indicate that the fast growth of the two high-tech industries explained more than 50 percent of the increase while the rest was attributable to the increased trade intensity in these industries. In addition, they report that although the contribution of the resource and resource-based industries was relatively small to the growth of trade flows between the two countries, they still accounted for roughly 20 percent of the increase in aggregate trade flows.
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Trade liberalization has also spurred cross-border vertical integration. For example, the share of Canada's exports based on vertical trade-i.e., the share of export value that is due to the processing of imports at an earlier stage of production-rose by twofold since the inception of CUSFTA (Figure 4d ). Dion (1999) finds that there has been a dramatic increase in vertical specialization across manufacturing industries especially since the late 1980s (which coincides with the inception of CUSFTA). Hummels, Rapaport, and Yi (1998) conclude that the 1965 U.S.-Canada Auto Agreement led to a substantial increase in vertical trade in the auto industry.
Intra-industry trade between Canada and the United States also has risen over time. Intra-industry trade plays a major role in Canada's trade with the United States as it accounts for most of the trade in almost all industries. 8 The importance of intra-industry trade between the two countries rose in several industries, including metal products, machinery, and motor vehicles, after the inception of CUSFTA. For example, the share of intra-industry trade rose from 62 percent in 1990 to 67 percent in 1998 in machinery industry (Sawchuk and Sydor, 2003) . Recent research is unable to establish a clear link between CUSFTA/NAFTA and the increase in intra-industry trade between the two countries during the 1990s (Trefler, 2001; and Acharya, Sharma, and Rao, 2003) .
C. Growth of Financial Flows
Trade liberalization has been associated with a significant increase in foreign direct investment (FDI) flows between Canada and the United States. Gross FDI flows increased by more than sevenfold between 1989 and 2002, with similar increases in both directions ( Figure 5a ). The bulk of the FDI inflows to Canada came from the United States as the average share of inflows from the United States accounted for 68 percent of total inflows over the period [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . A tremendous increase in FDI flows occurred after the inception of NAFTA, associated with a small number of mega-mergers (DFAIT 2003).
9 As a result, the average share of FDI inflows in Canada's domestic gross fixed capital formation (investment) rose from 6 percent in the 1986-88 period to 26 percent over the 2000-02 period ( Figure 5b ). However, recent research is unable to show that CUSFTA/NAFTA has had any discernible impact on FDI flows between the two countries (Schwanen, 1997, and Globerman and Shapiro, 2003) .
IV. ECONOMIC INTEGRATION AND THE DYNAMICS OF BUSINESS CYCLES
A. A Brief Survey of the Literature
In theory, increased trade linkages have ambiguous effects on the comovement of business cycles. Stronger trade linkages can result in more highly correlated business cycles by increasing demand-and supply-side spillovers. Increased intra-industry specialization across countries can also increase cyclical comovement, if industry-specific shocks are important in driving business cycles. However, the degree of comovement might fall if interindustry (rather than intra-industry) trade linkages are spurred and industry-specific shocks are important in driving business cycles (Kose and Yi, 2001 ).
The effect of financial flows on business cycle correlations also depends on the nature of shocks and specialization patterns. For example, stronger financial linkages could generate higher cross-country synchronization of output by allowing easier spillovers of demand-side shocks. However, financial linkages could help facilitate investment and specialization of production, thereby, increasing countries' exposure to industry-or countryspecific shocks. This could lead to a decrease in the degree of output correlations while inducing stronger comovement of consumption across countries (Kalemli-Ozcan, Sorensen, and Yosha, 2003) .
These competing factors complicate evaluations of the impact of trade agreements on Canada-U.S. business cycles. The increase in vertical specialization and intra-industry trade between Canada and the United States would typically be expected to strengthen business cycle linkages over time. However, inter-industry trade and differences in industrial structure are still considerable, implying that sector specific shocks could lead to divergence of cycles. For example, the fact that Canada experienced a shallower downturn and a relatively stronger recovery from the 2000 recession than the United States has often been ascribed to Canada's smaller ICT sector, as well as to the effects of a relatively depreciated exchange rate and the improvement in global commodity prices.
Recent empirical studies are inconclusive regarding the extent to which business cycles in the two countries have become more synchronized. Some of these studies argue that there has been an increase in the extent of synchronization of business cycles in Canada and the United States. For example, Kose, Prasad, and Terrones (2004) study cross-country correlations of business cycle fluctuations in several macroeconomic aggregates of the G-7 countries over the three different periods: The Bretton Woods (BW) period of fixed exchange rates (1960Q1-1972Q4) , the common shocks period, during which the world economy was buffeted by severe shocks to oil prices and subsequent disinflation (1973Q1-1986:2) , and the globalization period (1986Q3-2002Q4), which coincided with dramatic increases in the volume of international trade and financial flows. They report that correlations of output and consumption fluctuations in Canada and the United States were higher in the globalization periods than those in the BW period. Kose, Otrok, Whiteman (2004) and Stock and Watson (2003) find that the importance of global factors in explaining business cycles in both countries has risen since the 1980s and conclude that business cycle linkages between Canada and the United States have become stronger over time.
Some others conclude that there has been no major change in the degree of synchronization of business cycles in the two countries. Doyle and Faust (2003) show that there has been no statistically significant change in the correlations of the growth rates of GDP of Canada and the United States since the 1960s, with similar results reported by Helbling and Bayoumi (2003) . Heathcote and Perri (2003) show that the U.S. business cycle has become less correlated with the aggregate cycle of Europe, Canada, and Japan since the 1960s.
B. How Did the Free Trade Agreements Change the Business Cycle in Canada?
Inspection of simple correlations suggests an increase in the comovement of business cycles in Canada and the United States. For example, an increase is clearly evident in the 20-year rolling correlations in cyclical deviations of Canada's output, consumption, and investment and cyclical deviations in the United States, with a particularly sharp increase in the case of investment and imports after the inception of CUSFTA (Figures 6 and 7) . At the same time, the Canadian and U.S. business cycles have become less correlated with cycles in other G-3 countries (Germany and Japan).
While they are useful in describing some general patterns, simple correlations do not allow conclusive statements about the changes in the degree of business cycle comovement. First, cross-country correlations capture only the contemporaneous comovement in macroeconomic variables, and do not account for common fluctuations associated with "leads" and "lags." Second, correlations can account for the degree of comovement in only a single macroeconomic variable. Moreover, correlations are not helpful to analyze the relative importance of different types of factors and/or shocks in explaining business cycle comovement.
A dynamic latent factor model is estimated to further analyze the sources of the apparent increase in convergence of business cycles in Canada and the United States. The model (employed in Kose, Otrok, and Whiteman, 2004 ) allows estimation of the extent to which common or country-specific factors explain the changes in the comovement, and also help take into account potentially important contemporaneous, as well as temporal, covariation among different macroeconomic variables.
The model focuses on the dynamic comovement of output, consumption, and investment across Canada and the G-3 countries. It decomposes macroeconomic fluctuations into (i) a "common" factor that is common across all variables/countries; (ii) "countryspecific" factors, which are common across the main aggregates within a country; and (iii) "idiosyncratic" factors, which are specific to total output, consumption, and investment (idiosyncratic errors). In particular, there are three types of factors in the model: the common factor (f common ), four country-specific factors (f i country , one per country), and 12 factors specific to each variable (ε i,t , the "unexplained" idiosyncratic errors). Observable variables are denoted by y i,t , for i= 1,…,12, and t=1960Q1-2002Q4. Thus, for observable i:
where n denotes the country number. Output, consumption and investment data for each of four countries are used as observables, so there are 12 time series to be "explained" by the five factors and 12 "regression" equations to be estimated.
The estimated factors capture some of the major economic events since 1960. In particular, casual observation suggests that the common factor has been an important force behind most of the major business cycle episodes of the past 40 years. In particular, the behavior of the common factor is consistent with the steady expansionary period of the 1960s, the boom of the early 1970s, the recessions of the mid-1970s, the early 1980s, and 1990s, the expansionary period of the late 1980s, and the global downturn of 2001-02 (Figure 8a ). At the same time, the Canada-specific country factor was also important in explaining some of Canada's major cyclical episodes, including the recessions of 1982 and 1991, the economic slowdown in 2001, and the booms of the 1960s, and the second half of the 1990s (Figure 8b ). The estimated U.S. country factor captures some of the NBER reference cycle dates including the recessions of 1970 , 1975 , 1980 , and 1982 , and the booms of 1973 , 1980 , and 1981 ). Both the common and U.S. country factors capture the highly synchronized and severe downturn in 2000.
The importance of the common factor in driving business cycles is analyzed using variance decompositions. To measure the relative contributions of the common, country, and idiosyncratic factors to variations in aggregate variables in each country, the variance of each macroeconomic aggregate is decomposed into the fraction that is due to each of the two factors and the idiosyncratic component in three different time periods. Specifically, the fraction of variance of each macroeconomic aggregate explained by the following factors is computed: (1) a common factor that is common across all variables/countries; (2) countryspecific factors, which are common across the main aggregates within a country; and (3) factors specific to each variable.
During the period 1960Q1-2002Q4, all three factors have played major roles in accounting for business cycle fluctuations in Canada. Indeed, while the common factor has been important, it explains only about 10 percent of Canada's output volatility, with the country and idiosyncratic factors explaining the bulk of the volatility for the period 1960Q1-2002Q4 (Figure 9a ). By contrast, the common factor is relatively more important in Germany and Japan, explaining more than 25 percent of output volatility in Japan.
However, the common factor has played an increased role in explaining business cycles in Canada and the United States since the early 1980s. Comparing estimates of the model calculated over two separate sub-periods-1960Q1-1981Q2 and 1981Q3-2002Q4- shows that the share of Canada's output variance explained by the common factor roughly tripled in the later period (Figure 9b) . Moreover, the share of investment due to the common factor rose by fourfold during the second period and the role of the common factor in explaining consumption variance increased from less than 5 percent to roughly 40 percent (Figures 9c and 9d) . Although the importance of the common factor also increased for the United States, the increase was smaller than that for Canada.
Nonetheless, country-specific and idiosyncratic factors remain important in Canada. The country-specific factor still accounted for more than 10 percent of volatility of each variable in the second period, and the majority of business cycle variation is still attributed to the idiosyncratic factor (Table 4 ). The country-specific and idiosyncratic factors also explained over 50 percent of business cycle variation in the United States.
By contrast, the common factor became less important in explaining output volatility in Germany and Japan during the period 1981Q3-2002Q4. This likely reflects the relative importance of domestic forces that have swamped the importance of increased trade and financial linkages during the past two decades. The Japanese economy has been struggling with a variety of structural problems as it has suffered from a sharp fall in asset prices and a severe banking crisis since the early 1990s. The German economy has been affected by the aftershocks of unification during the same period. In addition, the share of trade with these two countries has decreased in both Canada and the United States during the 1990s.
The important role played by country-specific and idiosyncratic factors in explaining Canadian business cycles suggests that there are significant benefits associated with exchange rate flexibility. This result is consistent with the findings in some recent studies. For example, Murray, Schembri, and St-Amant (2003) document that Canada and the United States are subjected to asymmetric shocks and flexible exchange rate regime plays a critical role in insulating the Canadian economy from the adverse impact of such shocks. Carr and Floyd (2002) also find that asymmetric real shocks account for a substantial fraction of exchange rate variation in Canada suggesting that there are benefits from having a flexible exchange rate regime. Arora and Jeanne (2001) argue that exchange rate flexibility has not slowed the pace of Canada-U.S. economic integration, and has been useful in isolating the Canadian economy from asymmetric external shocks.
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There have also been important changes in the dynamics of volatility of business cycles in Canada after the inception of CUSFTA. For example, the volatility of business cycle fluctuations in Canada has become less volatile during the 1990s (Figure 10) . Debb (2001) finds that there was a structural break in the volatility of Canadian real GDP growth in the first quarter of 1991. The standard deviation of U.S. real GDP growth has also declined significantly since the mid-1980s, which has been true for the rest of the G-7, except for Japan, where output volatility has increased in the past decade. Explanations for the increased stability of Canadian and U.S. output have centered on the increasing importance of the "new economy," the declining importance of industrial versus service sector activity, the employment of improved inventory management techniques, and increased effectiveness of monetary policy (Debb, 2001, and Blanchard and Simon, 2001 ).
V. ECONOMIC INTEGRATION AND PRODUCTIVITY
A. A Brief Survey of the Literature
Despite the close integration between the Canadian and U.S. economies, the labor productivity gap between the two countries has widened over the last two decades (Figure 11 ). While a greater utilization of labor resources has allowed Canada to narrow the gap with the United States in terms of per capita income from the mid-1990s, convergence has been held back by the more modest pace of Canadian labor productivity growth.
A copious number of studies have sought to analyze the factors behind the productivity gap between Canada and the United States (see Crawford, 2002, and Macklem, 2003) . Among the explanations offered are the following:
• Different size of the Information and Communication Technologies (ICT)-producing sector: Some studies have attributed most of the post-1995 acceleration of labor productivity in the United States to the exceptional total factor productivity performance of the ICTproducing sector (e.g., Gordon, 2003, and . Given its smaller ICT-producing sector, these studies suggest that Canada is at a relative disadvantage in reaping the benefit of the ICT productivity wave. For example, Harchaoui and Tarkhani (2002) show that the size of Canada's ICT-producing sector increased from around 2½ percent of GDP in 1981 to around 4 percent of GDP on average over the second half of the 1990s, but remained below the U.S. share, which was around 6 percent of GDP over this period.
• Different contribution from ICT capital accumulation: The widespread adoption of ICT capital assets has been regarded as a key factor behind the strong labor productivity growth in the United States.
11 Harchaoui and Tarkhani (2002) show that Canada's business sector also experienced solid growth in ICT capital services over the 1981-2000 period, at levels comparable to if not higher than the United States (Table 5) .
12 Nonetheless, the contribution from ICT capital deepening to labor productivity growth is generally estimated to be lower in Canada than in the United States, mainly reflecting the lower estimated marginal productivity of ICT capital and the lower ICT capital intensity in Canada.
13
• Differences in the share and productivity performance of small and medium size enterprises (SMEs): In the Canadian manufacturing sector, SMEs (i.e., firms with less than 500 employees) accounted for 75 percent of total manufacturing employment, compared to around 60 percent in the United States in 1997. Not only has the weight of SMEs in the Canadian economy increased over the last two decades, but some studies have found these firms to be less productive relative to their U.S. counterparts. For example, Baldwin and Tang (2003) show that around ¼ percentage point of the labor productivity gap in the manufacturing sector in 1997 was due to the larger share of SMEs in Canada compared to the United States, and ½ percentage point to the lower productivity of SMEs in Canada.
• Differences in the share and income of self-employed: The difference in laborproductivity growth between Canada and the United States in the 1990s has also been attributed to the faster growth of self-employment in Canada and the poorer income performance of this group compared with the United States (Baldwin and Chowhan, 2003) .
Less relevant factors include:
• Differences in national accounts statistics: While differences still remain, the methodology used by national statistical agencies to measure labor and total factor productivity has been converging. In particular, both the U.S. Bureau of Labor Statistics and Statistics Canada now use hedonic prices and include purchase of computer software in the national account measures of investment.
11 See, for example, Oliner and Sichel (2002) and Jorgenson, Ho, and Stiroh (2004) . 12 The faster growth in ICT capital services in Canada might be partly explained by differences in the capital asset depreciation rates used by Statistics Canada and the BLS. In particular, Statistics Canada uses higher depreciation rates for ICT assets, something that might lead to a faster growth of their capital services (see Ho, Rao, and Tang, 2003) . (Oliner and Sichel, 2002) and ⅔ percent (Jorgenson, Ho, and Stiroh, 2004 ).
• Differences in the regulatory burden in labor and product markets: Gust and Marquez (2004) find that countries with a more burdensome regulatory framework tend to have lower total factor productivity growth. However, notwithstanding the difficulties in building comparable indexes of regulatory burden across countries, empirical evidence does not reveal a large difference between Canada and the United States in terms of labor and product market legislation and institutions. 14 The role of trade linkages and of different industrial structures in driving the labor productivity gap is explored in this section by conducting level and growth accounting at a sectoral level. Using industry data allows assessing: a) whether the lack of aggregate convergence is masking significant variation in sectoral productivity dynamics; and b) the extent to which the productivity differences between the two countries reflect differences in their industrial structure and/or in the performance of specific industries.
B. Sectoral Growth Accounting
The analysis below uses a traditional growth accounting framework. This approach attributes labor productivity growth (value added per hours worked, y t ) to the contribution of three factors: the improvement in labor quality (H t ), weighted by the labor income share of value added (β t ); capital deepening (proxied by the flow of capital services per hours worked, k t ), weighted by the capital income share of value added (α t ); and total factor productivity (TFP, denoted by A t ):
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Following Hall and Jones (1996) , the log-TFP differential between Canada and the United States for industry i is obtained by subtracting the weighted average of the logdifference in human and physical capital inputs from the log-difference in value added:
where Canadian value added and capital stock are expressed in U.S. dollars using industry specific conversion rates derived from Tang and Lee (2001) .
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14 Based on the regulatory variables they use, Canada is lagging the United States according to the OECD employment protection legislation index, but is leading the United States according to the World Economic Forum's regulatory burden index. 15 The dot over the variables denotes percentage growth rates. For a more detailed discussion of the methodology see Jorgenson, Ho, and Stiroh (2004) . 16 Tang and Lee (2001) estimated relative Canada-U.S. TFP levels for 1993. As the real GDP and capital stock data in equation (3) are expressed in 1996 (Fisher chain weighted) dollars, the Tang and
Labor and capital inputs for both Canada and the United States are adjusted for quality changes using the same methodology. In particular, labor quality (H t ) is the difference between the growth of hours worked and the growth of labor input, obtained by weighting the hours of different types of labor (in terms of educational attainment, age, and gender) by their marginal productivity (proxied by their relative compensation). Similarly, capital services are obtained by weighting the growth rates of different capital assets, using their estimated marginal productivity (proxied by rental prices) as weights. Within this framework, the estimates of labor and capital inputs capture the effect of substituting toward inputs with a higher marginal productivity (e.g., ICT capital and higher educated labor). In turn, this allows the estimates of TFP to better proxy the impact of technical and organizational changes on productivity. Table 6 shows Canadian and U.S. industries' average labor productivity growth, and the contribution from the three proximate causes. The results are shown separately for the period 1981-2000, as well as the pre-and post-1995 period. The table also shows average labor productivity growth for the entire business sector, aggregated over the 23 sectors considered.
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There are two major results:
• Canadian aggregate labor productivity grew by an average annual 0.3 percentage points less than in the United States over the whole period, but the gap in growth rates widened to an average 0.8 percentage points in the post-1995 period. These estimates are broadly consistent with the estimates obtained by conducting growth accounting at an aggregate level (Macklem, 2003) .
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• In the post-1995 period, the labor productivity gap between the two countries widened not only in the ICT-producing sector, but also in sectors that intensively Lee industry conversion rates are updated to 1996 using growth differentials in industries' value added deflators.
17 Consistently with the OECD (2001), total labor productivity growth is obtained as the weighted average of labor productivities across industries using value-added shares as weights, plus a reallocation term that reflects the economy's ability to move labor resources to those sectors with a higher-than-average level of labor productivity. Given that aggregate TFP and contributions from labor quality and capital deepening are obtained as weighted average of industries figures using value-added shares as weights, their sum is different than total labor productivity, the difference being the reallocation factor. used ICT capital. 19 Canada's non-ICT producing manufacturing industries appear to have performed as well, if not better, than their U.S. counterparts. However, a gap emerged in sectors that have been most intensively using new technologies, like the trade and FIRE (Financial, Insurance, and Real Estate) sectors. In particular, labor productivity growth in Canada's trade sector was well below that in the United States, reflecting shortfalls in both TFP and capital deepening. A gap also opened in the FIRE sector, reflecting a smaller contribution of capital deepening than in the United States.
C. How Did The Free Trade Agreements Affect Productivity Growth in Canada?
The persistence of the labor productivity gap in the face of the dramatic increase in trade linkages between Canada and the United States has puzzled many observers. 20 Recent works in growth literature have highlighted a variety of mechanisms through which increased trade would affect productivity growth. In particular, trade would facilitate the transfer of knowledge; increase scale and specialization; and, by increasing exposure to competition, induce a reallocation of resources from less to more efficient firms within industries. At the same time, traditional trade theories as embodied in a Hecksher-Ohlin framework predict a reallocation of resources towards sectors where a country has comparative advantages. To the extent that Canada's comparative advantage lies in sectors less exposed to the dynamic gains from trade, such as the natural resource and resourcebased manufacturing sectors, the inter-industry resource reallocation induced by trade may have hindered the productivity gap with the United States from closing (Jackson, 2003a) .
The fact that Canadian trade has increased mainly in two-way trade in similar products suggests that Canadian firms are likely to have benefited greatly from the dynamic gains of trade. To assess this hypothesis, average Canadian industry TFP growth is plotted against (1) the degree of vertical specialization and (2) the degree of trade exposure of Canadian sectors.
21 Figure 12 shows that the average TFP growth is positively correlated with both measures of openness to trade, and the extent of the correlation has increased 19 The ICT-producing sector is proxied by the industrial machinery and electrical and electronic product sectors. 20 See the exchange of ideas between McCallum (1999) and Jackson (1999) on the occasion of the 10 th anniversary of the FTA. 21 The degree of vertical specialization measures the extent to which an industry's trade is accounted for by inputs that are imported and embodied in exports. The degree of trade exposure is the algebraic sum of three different indicators: the share of an industry's exports in its gross output (capturing its degree of export orientation); the share of an industry's imported intermediate inputs in its gross output (capturing the exposure of an industry on the cost side); and the share of an industry's competing imports in the domestic markets for its core products (measuring the exposure to foreign penetration of the domestic market). Both indexes of openness to trade are from Dion (1999) . The data, originally up to 1996, have been extrapolated to 2000.
since the inception of the free trade agreement with the United States. In particular, the ICTproducing and transportation equipment sectors seem to have most benefited from exposure to trade and intra-industry specialization over this period.
Moreover, free trade agreements seem to have contributed to convergence in TFP between the two countries. To assess the impact of free trade agreements on the TFP convergence between Canada and the United States, an autoregressive model is estimated, which contains both industry and time specific effects and a structural change in the autoregressive coefficient: (2), and D CUSTA is a dummy that controls for the impact of CUSTA (from 1990). Table 7 reports the results from the Arellano and Bond (1991) generalized method of moment (GMM) applied to equation (3) in first differences. 23 The estimated value of β is significantly less than 1, suggesting convergence in TFP levels between Canada and the United States over the period considered. Further, the estimated negative value of δ (significant at a 10 percent level) indicates that the rate of convergence has increased in the 1990s after the Canada-U.S. free trade agreement. The role of trade is confirmed by the fact that convergence has been even faster in the manufacturing sector, as shown by the lower coefficients in the second column.
These results are consistent with those of other papers about the impact on productivity of increased trade linkages between Canada and the United States. For example, examining the impact of the Canada-U.S. Free Trade Agreement on productivity in the manufacturing sector, Sawchuk and Trefler (2002) find that, over the 1989-95 period, tariff cuts raised labor productivity by 3¼ percent per year in the most affected industries, and by ½ percent per year in the overall manufacturing sector. On the other hand, empirical research has failed to identify a positive link between trade specialization and TFP growth in Canada (Harris and Kherfi, 2000) and noticed that Canada's manufacturing sector's specialization has hardly changed under the free trade agreement (Head and Reis, 2003) . 22 Easterly, Fiess, and Lederman (2002) adopt this methodology to assess the impact of NAFTA on the Mexico-U.S. productivity convergence. 23 As it is well known, the presence of a lagged dependent variable in a fixed-effect model generates biased OLS estimates. The Arellano-Bond technique allows to obtain unbiased and consistent estimates by moving to a specification in first differences and instrumenting the lagged changes of the dependent variables with its lagged (t-2 and earlier) levels.
D. The Impact of Industrial Structure on the Aggregate Labor Productivity Gap
The evidence showed so far suggest that factors other than trade linkages with the United States have been likely to be at work in driving the Canada-U.S. labor productivity gap. Conducting growth accounting at a sectoral level allows quantifying the role played by the differences in industrial structures between the two economies. This is done by decomposing the aggregate labor productivity growth gap between Canada and the United States into three components, which correspond to the three terms on the right hand side of equation (5): • a "direct" effect, which reflects the contribution from industry i's different labor productivity growth performance, weighted by its average value-added share (va i );
• a "structural" effect, which reflects the contribution from the industry i's different relative size across the two countries, weighted by its average labor productivity growth;
• and a "reallocation factor," that reflects the different ability of the two economies to direct labor resources (hours worked, h i ) toward sectors with a value-added share that exceeds the labor compensation share (ls i ) (that is, toward sectors with higherthan-average labor productivity level):
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This decomposition shows that a significant part of the widening labor productivity gap between Canada and the United States over the post-1995 period is explained by structural differences between the two economies. Table 8 shows that the negative contribution from the "direct" effect has increased slightly over the two periods, whereas the other two effects have become a negative contributor in the post-1995 period. This seems to suggest that the widening of the Canada-U.S. labor productivity gap over the second half of 24 See Faruqui, and others (2002) for a similar decomposition formula. Their conclusion is that most of the business sector labor productivity growth gap between Canada and the United States in the 1987-2000 period is explained by the direct effect. Moreover, the manufacturing sector is the main contributor to the aggregate gap in the post-1996 period, while the service sector is more relevant in the period 1987-96. However, these results are obtained at a rather coarse level of disaggregation (4 large sectors are identified, namely, primary, manufacturing, construction and services), something that (as admitted by the same authors) might conceal the contribution from the structural and reallocation effects. the 1990s was mostly due to a shift in the relative pattern of industry specialization. In other words, rather than having become less productive than the United States, Canada has tended to be less successful in directing resources toward high-productivity sectors.
The widening of the aggregate labor productivity gap between Canada and the United States over the second half of the 1990s has been mainly driven by the ICTproducing sector and two major service sectors, trade and FIRE. Figure 13 shows the industries' contribution to the aggregate labor productivity growth gap in the two sub periods, 1981-95 and 1995-2000 . Each industry's contribution is given by the sum of its contribution to the "direct," "structure," and "reallocation" effects. While the ICT-producing sector has remained the major contributor to the aggregate gap over the whole period, the negative contribution from the trade and FIRE sectors rose significantly in the second half of the 1990s. The negative contribution from the ICT-producing manufacturing and trade sectors mainly reflected lower labor productivity growth, whereas the negative contribution from the FIRE sector was largely the result of the lower relative size of the sector in Canada.
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VI. CONCLUDING REMARKS
The results above illustrate that while free trade has helped promote the integration of the U.S. and Canadian economies, significant differences remain. Business cycles in Canada and the United States have certainly become more synchronized, and the importance of common factors in explaining business cycles in the two countries has increased, likely reflecting the significant increase in trade based on vertical specialization. Nonetheless, significant structural differences between the two economies remain evident. Primary goods still account for more than 30 percent of Canada's total exports, and the analysis above shows that country-specific and idiosyncratic factors remain very important in explaining the Canadian business cycle.
The continued importance of country-specific and idiosyncratic factors in driving business cycles in Canada also confirms the benefits of exchange rate flexibility. Although there remain those in Canada who argue in favor of a Canada-U.S. monetary union, the significant differences in industrial structure and composition of trade between the two countries suggest that there could be important costs to Canada from giving up its ability to insulate itself from country-specific and other shocks. 25 The comparison between the trade sectors in the two countries may be blurred by the fact that eating and drinking places are included in the U.S. trade sector, while they are part of the "other service" sector for Canada (as they are in the "accommodation, food, and beverage" sector). However, the results do not change substantially when the Canadian trade sector is adjusted to include that fraction of the "accommodation, food, and beverage" sector that can be attributed to eating and drinking places.
The paper also shows that the widening labor productivity gap between the two economies over the 1990s is a reflection of the differences in the two countries' industrial structure. Industry growth accounting shows that Canada has done as well, if not better, than the United States in many (non-ICT producing) manufacturing sectors, while lagging in some industries that have been intensively using ICT capital, especially in the service sector. In this paper, the industries' contribution to the aggregate labor productivity gap is weighted through their relative value added shares, and also reflects the economy's ability to reallocate resources from lower towards more productive sectors. From this perspective, the United States have been able to take a much larger benefit from the dramatic acceleration of labor productivity growth in the service sectors, owing to the larger share of these sectors in their economy compared to Canada.
The negative impact from the difference in industry specialization between the two countries does not seem to be related to the increased trade integration of Canada over the 1990s. Much of the increased trade occurred within industries, as shown by the increased degree of vertical specialization of many Canadian sectors (in particular, transport equipment and ICT-producing sectors). This has allowed Canadian firms to benefit from economies of scale and technology transfers, something that appears to have contributed positively to their TFP performance over the last decades.
These findings suggest that there could be gains from further steps to deepen economic linkages. The CUSFTA/NAFTA experience illustrates the significant benefits accruing to both countries from free trade, but important barriers remain. For example, differences in regulatory frameworks impede trade and investment flows; security concerns, which have become critically important during the past two years, slow cross-border flows of goods; and rules-of-origin requirements also restrict trade flows (McMahon, Curtis, and Adegoke, 2003) . Recent research suggests that the removal of rules-of-origin requirements and the harmonization of MFN tariffs-which is under discussion among the NAFTA partners-could boost NAFTA's GDP by as much as 2-3 percent (Policy Research Initiative, 2003) . For example, a Smart Border Action Plan has been implemented, which includes a Free and Secure Trade (FAST) program to harmonize procedures for clearing cross-border shipments. For an extensive discussion of the impact of rules of origin requirements, see Estevardeordal and Suominen (2004) . Mirus and Hoffman (2004) and Ghosh and Rao (2004) argue that there are large gains associated with the harmonization of MFN tariffs and the liberalization of NAFTA's rules of origin.
Appendix 1: Data Sources
Data for Canada
Real (chain Fisher weighted) value added, hours worked, labor input, and capital services data were obtained from Statistics Canada and were based on a SIC-80 industry classification.
For the manufacturing sectors, however, the data ended in 1997. They were extrapolated to 2000 using the growth rates from the KLEMS input and output database which follows a NAICS industry classification (starting from 1997).
Comparing the 1997 industries' value added based on the two industry classifications shows that the difference is generally around 15 percent, except for "other manufacturing sector" and "furniture and fixture," for which the difference is around 30 percent. The results for these sectors should then be interpreted with greater caution than others.
Data for the United States
Industry data for the United States follows the US SIC 87 industry classification.
Real (chain Fisher weighted) value added industry data for the United States were obtained from Bureau of Economic Analysis's "gross product originating" by industry (GPO). As these figures are on a market-price basis, value-added data at basic prices were obtained by subtracting the indirect business tax and nontax liability from GPO.
GDP by industry is obtained from industries components of domestic income which, as it is well known, tend to falls short of GDP measured on an expenditure basis. The difference is named "statistical discrepancy," and is attributed to the industries based on their share of total GDP.
Hours worked, labor input and capital services were obtained from Jorgenson, Ho, and Stiroh (2004) , and are based on methodologies that are largely comparable with those adopted by Statistics Canada.
Industry classification
To obtain the same level of industry classification for the two countries a number of subsectors were aggregated into larger sectors. As an example, a "mining" sector was obtained for the Unites States by aggregating four subsectors (namely, metal mining, coal mining petroleum and gas and nonmetallic mining).
The aggregation was needed also to obtain comparable sectors for the two countries. For example, US SIC 87 classification places computers and office equipment in Industrial Machinery, while Canada SIC 80 classification places it in the Electrical and Electronic equipment. For the sake of comparison, the two sectors were aggregated into one large sector, which is taken as a proxy for the ICT-producing sector in the paper.
The following aggregation criteria were utilized: sub-industries value-added were aggregated using value-added shares as weights; labor and capital inputs were aggregated using relative shares in aggregate labor compensation and capital income, respectively, as weights; and hours worked were aggregated through the unweighted sum.
Despite following these aggregation procedures allows to obtain reasonably comparable sectors for the two countries, some minor differences still persist, particularly in the service sectors. In addition to the different treatment of eating and drinking places (see footnote 25 in the text), another difference which is worth mentioning regards postal services, which are placed in the Communication sector for Canada but in the Transportation sector for the United States. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Pr.Met.
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